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Reported are (1) the status of preparation of physics teachers, and (2) 
recommendations for improving programs preparing physics teachers. The seriously 
declining high school physics enrollments are attributed, in part, to the shortage, or 
absence, or competent teachers. The effect this might have on the future supply of 
physicists is a major concern. A 1966 survey revealed that (1) well-known, high 
prestige college physics departments rarely had many courses to meet the needs of 
prospective high school physics teachers. (2) these departments typically graduate 
few physics teachers, and (3) less than 10 of the colleges surveyed graduated 
annually more than five physics teachers having a minimum of 18 semester hours of 
physics. Recommendations for improving high school physics teacher preparation 
programs include (1) preparing the physics teachers in at least one other area. (2) 
providing some courses other than the research-oriented bachelor's degree program. 

(3) planning the sequence of physics courses to recruit and accommodate students, 

(4) providing instructional styles that are compatible with high school methods of 
presentation. (5) including a course in the history and philosophy of physics, and (6) 
providing courses for inservice teachers. (DH) 
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Tlie Commission, Tke Panel, And Tke Workskop 



The Commission on College Physics was established 
in 1960 to coordinate a national program to improve 
the teaching of physics at the college level. While 
much of its effort has gone into programs aimed at 
developing the professional physicist, the Commis- 
sion has, from its beginning, recognized the profes- 
sion’s responsibility for and the importance of training 
high school teachers of physics. 1 The recommenda- 
tion from the Second Ann Arbor Conference on Cur- 
ricula for Undergraduate Majors in Physics 2 for the 
establishment of curricular routes other than that one 
which leads to physics graduate work was motivated 
in part by a desire to provide more pertinent course- 
work for the prospective high school teacher. 

The Panel on the Preparation of Physics Teachers 
(PPPT) was established by the Commission in May 
1966 to advise the CCP on present practice in teacher 
preparation and to recommend programs for its im- 
provement. The Panel has chosen to concentrate 
initially on the preparation of high school teachers 
of physics because of the seriousness of the man- 
power problem there, the large number of students 
involved and the importance of the influence of the 
high school experience in physics on the college 
student. 

1 For a complete review of CCP activities see the 1964-66 
Progress Report published as Part II, American Journal of 
Physics, 34 (1966) . Appendix II of that report contains a brief 
historical summary. 

2 American Journal of Physics, 31, 328 (1963). Reprints are 
available from the CCP office. 



The PPPT sponsored a Workshop at the University 
of Minnesota, 5-9 June 1967, to develop a plan of 
action which would encourage college and university 
departments of physics to accept increased respon- 
sibility for establishing realistic academic programs 
for prospective high school teachers and for the re- 
cruiting of students into these programs. 

The present report is essentially the report of the 
Minnesota Workshop and includes some of the sta- 
tistical information which underlines the seriousness 
of the high school teacher problem. Additional copies 
of this report may be obtained from the CCP office. 

* * * * * 
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I. Introduction 



In 1964 the National Academy of Sciences ap- 
pointed a committee of distinguished physicists to 
survey the state of physics research and education in 
the United States. The Physics Survey Committee 
(informally known as the Pake Committee) reported 1 
favorably on the state of physics research although 
it expressed some concern over means of paying the 
cost. It was less optimistic over the state of physics 
beyond the research laboratory. 

According to the Committee, the physics profes- 
sion faced at least two major problems with serious 
consequences for the future: (1) a shortage of physi- 
cists and (2) a failure to communicate with the 
general public. After estimating the future demand 
for physicists, the Committee concluded that physi- 
cists were in critically short supply in each major 
category of employment. 2 And with regard to com- 
munication: “Despite the intense interactions between 
physics and society, the understanding of the aims 
and content of physics by the public is generally 
very poor.” 3 

These unpleasant facts are widely recognized by 
the physics community. Less familiar may be a further 
difficulty noted by the Committee: 

A severe educational crisis for physics appears to 
be in the making in our high schools, where the 
fraction of students having a course in physics — 
never large in the past — has been seriously declin- 
ing. A major cause for the decline ... is the short- 
age, or even absence, of competent physics teachers 
in many secondary school systems. 4 

It is the belief of the Commission on College 
Physics that this crisis is now upon us and, further- 
more, that this shortage of competent high school 
teachers is itself a major cause of both the shortage of 
physicists and the lack of public understanding of 
physics. There are many other causes, to be sure: the 
need for better high school courses, better texts and 
equipment, and far more and better college-level 
physics courses for the students who do not have a pro- 
fessional need for physics. But the teacher himself is 
the most important element in the instructional pro- 
cess. And it is the high school teacher, who, of all 
physics teachers, sees the most students and sees them 
at an age when they are planning their careers. Un- 
fortunately, of all high school teachers of the sci- 
ences, the physics teacher is the most likely to be 
poorly prepared. The statistics are told in the next 
chapter of this report. 

1 National Academy of Sciences, Physics: Survey and Outlook 
(Washington, D.C., 1966) p. 23. 

2 Ibid., p. 31. 

3 Ibid., p. 112. 

4 Ibid., p. 30. 



At its December 1967 meeting the Commission ap- 
proved the following statement: 

We believe that the shortage of qualified high 
school physics teachers is one of the most pressing 
problems facing American physics today in that its 
solution is central to the future vitality of our pro- 
fession. 

The immediate urgency of the problem is increased 
by the four-year time lag between the institution of 
programs and the production of teachers and the 
even greater time before the appearance in the col- 
leges of students trained by these teachers. 

One of the early acts of the Commission’s Panel 
on the Preparation of Physics Teachers 5 was to sur- 
vey the state of high school teacher preparation 
programs in the colleges and universities. This in- 
formal survey showed that teacher preparation was 
not an important activity in most prominent physics 
departments, and that some of the small teachers 
colleges produced larger numbers of physics teachers 
than the large state universities. Some physics depart- 
ments were too little concerned to keep records on 
the teachers they had produced. 

That the teachers colleges are carrying the burden 
of the preparation of physics teachers is perhaps not 
surprising: the teachers colleges were founded for 
just the purpose of preparing teachers. The Panel 
feels, however, that the present problem for physics 
cannot be met by the teachers colleges alone. The 
concentration of resources and of students in the 
large universities gives them a share of this respon- 
sibility. Furthermore, in the other sciences the uni- 
versities have already accepted this responsibility: 
in mathematics, biology, chemistry, etc. more high 
school teachers are prepared in the universities than 
in any other type of institution. It is only physics 
which lags behind. 

It is the belief of the Panel that when the seri- 
ousness of the high school teacher situation is fully 
realized within the academic physics community, 
physicists will respond to the need for action. 

What action to take was the concern of the Work- 
shop, held 5-9 June 1967 at the University of Minne- 
sota and attended by physicists, high school teachers 
and science educators. 3 

Obviously more teacher preparation programs must 
be established. But many questions arise: What does 
a high chool physics teacher need to know, and what 
is a realistic curriculum? Where can one find students 



n Appendix B lists the Panel members. 
g Appendix A lists the participants in the Workshop. 
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for these programs? This report contains some answers 

suggested by Workshop participants. 

The Commission on College Physics is publishing 
this report to call attention to the problem and these 
suggestions lor its solution. It wishes to encouiage 



physics departments to make serious commitment to 
he preparation of high school teachers of phy 
and l prepared to assist the establishment of such 
programs. The Commission solicits lnquuy from 1 
terested departments or individual physicists. 
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II. A Look At The Problem 



Before discussing the extent of the teacher shortage, 
let us consider whether high school physics should 
not simply be abandoned, as is sometimes suggested. 
However attractive a solution this may seem, there 
is good reason to reject it. 

As American education is now structured, the high 
school physics course is the most important single 
element both in recruiting new generations of physi- 
cists and in forming the public’s impression of physics. 
Of the approximately 2.5 million high school stu- 
dents who graduate each year, about 0.5 million take 
high school physics. College introductory physics en- 
rolls only about 0.2 million, most of whom have al- 
ready had high school physics. Thus initial exposure 
to serious physics usually comes in high school. 

Early exposure to physics is vital to the recruit- 
ment of new physicists. Of the recipients of physics 
bachelor’s degrees in 1966, 94 percent took physics 
in high school. Whether their presence in the high 
school course generates an interest in physics or is 
merely evidence of a prior interest in it, only those 
who develop this early interest in science go on to 
serious study during their later years. 

There is reason to worry about the number of stu- 
dents preparing to become physicists. The number 
of baccalaureate degree recipients in physics decreased 
in absolute number from 1964 to 1965 and even more 
so from 1965 to 1966, while in all other major sciences 
and in engineering the number went up (see Table 
I and Figure 1) . The percentage of entering male 
freshmen who eventually earn a degree in physics 
decreased from 1.21 in 1962 to 0.85 in 1966 (Table 
II) . If this trend continues, the number of B.S. de- 
gree holders available to enter our graduate schools 
and industrial research positions will drop alarmingly 
by 1970. Decreases in graduate enrollments were al- 



TABLE I 

Trend in Bachelor’s Degrees Granted to Men 



Academic 

Year 


Total 

(Male) 


Physics 


Chem- 

istry 


Math 
& Stat . 


Engi- 

fleering 


1960-61 


254,000 


5,293 


6,096 


9,694 


35,732 


1961-62 


260,000 


5,622 


6,371 


10,355 


34,610 


1962-63 


273,000 


5,452 


7,054 


11,163 


33,328 


1963-64 


298,000 


5,611 


7,805 


12,682 


35,067 


1964-65 


314,000 


5,517 


8,111 


13,132 


36,658 


1965-66 


315,000* 


5,037 








1969-70 


451,000* 


4,500* 









* Projected 



Sources: AIP Physics Manpower 1966. Pub. No. R-196. 

AIP Report R-151.4. 

Note: Bachelor’s degrees granted to women in physics, chem- 
istry, mathematics and engineering are approximately 4%, 20%, 
32%, and 0.5% of the total number of bachelor’s degrees 
granted in those fields. 
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Figure 1, Trend in Bachelor’s Degrees Granted. (From Physics 
Manpower 1966, A.I.P. Publication No. R-196, p. 39; A.I.P. 
Annual Survey of Enrollments and Degrees; and A.I.P. Annual 
Survey of Bachelor’s Degree Recipients.) The dashed lines are 
projections from 1965 based on U.S. Office of Education statistics. 

ready being felt before the elimination of selective 
service deferments for physics graduate students in 
1968 (still in doubt at this writing) . 

Alarm over the decline in the number of students 
preparing to become physicists should not be the 
only — nor perhaps even the major — reason to want to 
improve high school physics teaching. Our failure to 
communicate with the general public, the second 
problem pointed out by the Pake Committee, must 
be attacked at the high school level. Half of the high 
school graduates in the country get no further formal 
education. They will as citizens live in a society in- 
creasingly based on technology; they will take part in 
decisions affected by the discoveries of science; and 



TABLE II 

Percent of Male Freshmen Receiving 
Bachelor’s Degrees in Physics Four Years Later 



Graduating Class 


Physics Degrees 
% of Male Freshmen 


1962 


1.21 


1963 


1.12 


1964 


1.04 


1965 


0.93 


1966 


0.85 


1970 (projected) 


0.57 



Sources: AIP Physics Manpower 1966. Pub. No. R-196. p. 30 
& 38. 

AIP Report R-151.4. 
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